Mood states are associated with alterations in cerebral blood flow and metabolism, yet changes in cerebral structure are typically viewed in the context of enduring traits, genetic predispositions, or the outcome of chronic psychiatric illness. Magnetic resonance imaging (MRI) scans were obtained from two groups of patients with bipolar disorder. In one group, patients met criteria for a current major depressive episode whereas in the other no patient did. No patient in either group met criteria for a current manic, hypomanic, or mixed episode. Groups were matched with respect to age and illness severity. Analyses of gray matter density were performed with Statistical Parametric Mapping software (SPM5). Compared with non-depressed bipolar subjects, depressed bipolar subjects exhibited lower gray matter density in the right dorsolateral and bilateral dorsomedial prefrontal cortices and portions of the left parietal lobe. In addition, gray matter density was greater in the left temporal lobe and right posterior cingulate cortex/parahippocampal gyrus in depressed than in non-depressed subjects. Our findings highlight the importance of mood state in structural studies of the brain-an issue that has received insufficient attention to date. Moreover, our observed differences in gray matter density overlap metabolic areas of change and thus have implications for the conceptualization and treatment of affective disorders.
Introduction
Mood disorders are an important group of psychiatric illnesses that inflict substantial morbidity and mortality in 20.8% of the population (Kessler et al., 2005) . Research devoted to understanding the neural substrates of mood disorders shows promise in characterizing individual differences among patients and ultimately perhaps in better targeting therapy for illness subgroups. Functional imaging studies, such as positron emission tomography (PET), have documented functional alterations during depression in both cerebral metabolism (Drevets et al., 1997; Ketter et al., 2001; Brooks et al., 2009 ) and blood flow (Dunn et al., 2005) . In bipolar depression, these abnormalities have been found primarily in prefrontal and anterior limbic and paralimbic regions.
Differences associated with bipolar disorder in structural imaging studies, using magnetic resonance imaging (MRI), are commonly interpreted as reflecting trait differences. Studies have focused on volumetric differences between subjects with bipolar disorder and healthy controls and have provided evidence of decreased prefrontal cortical volumes in bipolar disorder patients (Drevets et al., 1997; Sax et al., 1999; López-Larson et al., 2002) , although some studies have not found such differences (Strakowski et al., 1993; Zipursky et al., 1997) . The reasons for conflicting findings remain to be established, but the consensus is that volumetric differences in prefrontal regions are associated with bipolar disorder (Lyoo et al., 2006) . There is conflicting evidence regarding amygdala volume, with some studies reporting larger amygdalae in adult bipolar subjects (Altshuler et al., 2000) , some reporting smaller amygdalae (Pearlson et al., 1997) , and others finding no significant differences (Swayze et al., 1992; Strakowski et al., 1999) ; whereas pediatric bipolar subjects more consistently demonstrate decreased amygdala volumes (Chang et al., 2005) .
More recent advances in voxel-based morphometry allow for objective assessment of gray matter density. Lyoo et al. (2004) reported decreased gray matter density in 39 subjects with bipolar disorder type I (22 with depression, 17 with mood elevation; 24 medicated, 15 unmedicated) in the left anterior cingulate and adjacent left medial prefrontal gyrus. Subsequently, decreased gray matter density has been reported in the anterior cingulate, and dorsolateral and ventrolateral prefrontal cortex in 36 depressed bipolar disorder patients (7 Type I, 29 Type I; 20 medicated, 16 unmedicated) (Nugent et al., 2006) . There are varying interpretations of whether such alterations in gray matter density are related to developmental abnormalities or neuroplastic changes of repeated stress and 
